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Analysis of Pebble Data Received from H. F. Albee 


1, Yntroduction and Summary 


The data consisted of 2 samples of 150 pebbles each, 
classified by lithology, from each of 6 sites (HA-129, . 
Sp HA=-132, HA-120, MA-134, BA=87-T, amd HA-91-T) At two of 
the sites, HA-87-T and HA-G1-T, aw additional sample of 
300 pebbles had been taken. A X%? test was applied to the 
2 samples at each site, to test whether or mot the samples 
differed more than might be expected on the basis of ran- 
dom sampling fluctuations. The computations of “%? are 
attached in Tables 1 through 6. Tables of X2 are avail- 
able im many statistical texts, amd some ef these tables have 
been composited in ref, [1]. _ | 


The value of 3 computed for a site is compared with 
the tabled value for some selected level of significance, 
usually Probability = .05, and for the proper "degrees of 
freedom”, If the x? computed from the samples exceeds the 
tabled critical valve, it may be concluded that the samples. 
differ more than might be expected in random sampling. 


The results obtaimed for these @ sites indicate that, 
en the whole, the 2 samples from a gite are homogeneous and 
therefore that the sampling technique is a satisfactory one. 


2. Detailed Results of Analysis 


fhe following values of y? are obtained in comparing 
the 2 samples at the various sites: 


Site HA-129 %2 = 1,257 (3 degrees of freedom) 
BA-132 % 2 = 6,366 ve WW ve 
HA=-120 %2-= 3,896 ss ne u 
HA-134 x2 = 1,442 Be aaes " 
HA~91-T %2 = 6,096  " ta 

(for comparison of 2 samples of 150) 
HA-91-T 2 = 3,287 3 d.f. 

(for comparison of 2 gsanples of 300) 
HA-87-f | %2 =10,685 - 3 dof. 


Bor sites HA-129, HA-132, HA-12@. and HA-134, %2 does not ex- 
ceed X05 and therefore the 2 samples do mot differ excessively 


one from the other, 
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At HA-91-T, the comparison of 2 samples of 150 yielda 
a %* = 0.096, which is so small (the probability of a larger 
value of X3 exceeds .99) that it might lead te a suspicion 
that these 2 samples were not random. In other words, these 
samples agree too well, which may be due to unusual luck or 
to a defect in the sampling technique. Since there was an 
additional sample of 300 available for HA-91-T, the 2 samples 
of 150 were pooled for comparison with it, and the resulting 
X% (93.287) is not significant and shows good agreement be- 
tween the 2 samples of 300, 


At HA-87-T, the samples of 150 show larger differences 
than would be expected. The large value 5 x * (=10,685} 
apparently comes from the relatively large discrepancy in 
the "other" classification. In view of the non-homogeneity 
these samples were not pooled for comparison with the sample 
of 300, If the comparison of samples of 300 could he made, 
however, it would undoubtedly indicate lack of homogene ity 
due to the quartz class, 


NOTE: For HA-91-T and HA-87-T, the amall classes have been 
merged into one "other" classification, This was done uot 
only to achieve uniformity with the other 4 Sites, but because 
of certain theoretical difficulties in applying the xy? teat 
to classes with very s™all counts (less than 10 as a sinimues 


Short-cut Methods of Computing ride 
S28 : | 
The usual definition of x2, originally given by Karl 
Pearson [2], is: 


3. 5 observed frequency ~- expected frequency)? 
x expected trequency 


3b. 


A simplified formula, given by R. A. Fisher [$], for 
x ? in comparing 2 observed frequency distributions ig: 
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ncles a are ef, and t° respectively for the 
Piece total counts in each sample, and 
| ‘The degrees os freedon for x? 


d.f. =@-2 


pie ether, words, @ for. each class, tae the difference be- 
tween the 2 counts, square this difference and divide by the 


ey! Sum of the 2 counts (2) Sum these quantities over all classes. 


This forn of computation is somewhat simpler than the usval 


ii one, and has the advantage that it does not require taking: 
- deviations from the average count and therefore eliminates 
«result ing apes esos 3s to kow many decimal places to Carry. 


-_ 34, i 
-_ For tures observed distriputions with, e 


iS 5 Wath | equal total counts, 
short 0) 
 § possible. Mitteccncee anong the counts; take the ans of the 
 - sguares of the 3 differences and divide 2 the sum of the 3 

— sounte” @ ‘Sum over all classes. 
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150 160, -,<« 300  -6 1,257. 
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TABLE 3 


Middle Trail . 
Green River Desert Area, Utah 


Frequenc 
Sample Sample 


Litholegy 

Clase A 8B 
Quartzite § (75 60 
Quartz 16 . 19 
Chert ue 4G 63 
Other -t -)40 8 
TOTAL 150 150 


samples Wo. 


AtB 


135 


112 


3090 


A=-B 


HA-1Z20-4 
BA-120-2 
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Samples No. HA-134~A 
HA~134-B 
. oe 
-A2B_ - ASB. AGB 
129° 9 0,628 
88 oe 0.621 — 
91 $2 0.021 


22 #$& 0.182 7 
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300 oO 1.442 
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Buckhorn Draw . HA~-$1l=-T 
Emery Co., Utah (Samples of 155} 
Lithology ganpiee  Eenple 

Clags D. Bo By $B, B,-Bs 
Quartzite 83 64 187 ~1 
Quartz 1g ., 20 33 =1 
Chert — 32 20 62 2 G 065 
Sil. ls.) 6 6 : 
Lineatone| oon a0 
Claystone "Other ony 6 a 6 12 0 9 
Sandstone == | a 

i - ; 

TOTAL 150 180 399 if) 0,036 
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Buckhora Draw 


Emery Co., Utah 


Lithology 
Class 


Quartzite — 


Quartz 
Chert 
Sil. is. 


Limestone 
Claystone| 


Sandstone. 


TOTAL 


"Other" 


TABLE 5b 


HA=-91=T 


(Samples of 300) 


Frequency ; 
Sample - Sample 


360° 


B AtB 
187 375 
39 87 
62 126 


28 


300 600 


(A=-B)? 
At ‘ 


— @.003 
0.931 
1.782 


0.871 
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TABLE 6 


i | | BA-87-7 
Hoccasin, Arizona (Samples of 250) 
Frequency | (B.-B.)2 
Lithology Sample Sample p iat San 
Class. By Bg B,+B, B,~By a 
Quartzite = 92 412 204 -20 "~ 1.961 
Quartz 49 BY 34 oo. 0 
Chert = = = § 25 17 42 8 1,524 
Claystone 8 ri 
Siltsteone 4 2 
Sandstone; C*BeT" 9 } 16 -~ > 4 20 12 7.200 
Sil. 1s, a sag 
Limestone ~ we ; 
ee a : x 2 3 
| | | ie i 
' POTAL 150 150 300 0 10.685 
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